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.s’mnniiiry 

Dynon. 1, A ( 10 * 16 ) .Sli;iiij,;r;ipliy nl' (III; Noopr(ilt?rii/oic- .Arulimi kiuI Depot Spnngs •.iil'pituips. Ailclaiik' 
(ii'ti^yiK. liiu' /«»/.* A'. SVii .S. I20(.D, 101 I I.S, 29 NoM'iiibev. 1900. 

lliL' SaiKltMtn .Siibpioup of On.' I.owci Wilpciia i.iaiiip is iiiicoiiromiahly overlain by Oie Wilcolo Sanilsionc 
iiilO. liraelliei svilli Ole Biliiyemo I'oi iiialii Ml, loiilpiise'- Oie AiUlmj .Sul)L'HMip. Die Huiiyeioo I'oim.iliiin iS ill Him 
iMieiMiriiriniihly nveilain hy (he Wearniy Dnlniiiile wiiieli. Iiipetlief with (lie iiveiljiiip VV'iimAu FiinilalKiii, is 
iissiKiicJ (0 (hiT Vpul Spniips Siibproup, A mmibn oC siibpioiips m ilic Unibeiaitma ami SVilpeiia pnuips is also 
lappeil by diiloMiiiies that Oispl.iy sniiilar eh.iratlerislies (o ihe \SVanii)j Dolninile o( the Depot Spriiius 
Siilipmiip Till' Oi'losloiies (ire iineipa'leil as having K-cn ilepositeO on majnr. seilniH'iil-staivshl Inahil snrfaees 
iiiiiler eoM water eomlitioiis. eaeli oi which i.s ailiaceni lo eiilier a maior iiicisetl valley iir siihiiiaiiiic canvoii till. 

rile OilTei eiilijIiiMi iil lllesL' iiileoilloiiiiily-bnilinJeit siitigioL.p' is baser! oh llieii letoL'iiilion as peiietir tiilils in 
leiiris III seiineiiee Mniligraphy 

Ki V WiiKK.s .Scqueiieo siiaiuraphy, Neopioiei'o/oie. Artiliiia Suhgnnip. Depot Springs Siiligmup. Huiiycroo 
|■■|ll million Wearing Dolumiic. Hilii Well Member. Artipcria Dolomite Mcinhor. Wilcolo Saiidsloiic. Wtmoka 
I oriiijlioii. inciscil valleys, submarine cnnyons, ilnliisiniies. Aiiclaiile Ticosyitrline. 



InlriidiR'tloii 

rite stiittinraphic luiiiicnr Imuiv nt the AildiinJe 
(w'osynt'linc emphasises tlic ilisliitetinti heivvcen 
elii'iiiiosiniliynipliic* aiul liiliiisinilii'nipliir' tiiiil.v 
(Preiss l‘)87:t). The ('iiMliiiii.s of llte eOvumi 
straligraphic units dn not always currespoitd to 
lilhosiruiiorapliif luuiiiditiies. .Some liihosintiigraphie 
boundaries ate uiieotil'oriniiics ami ihcrelcire assiinie 
chivnosiiiitioniphiv sinniricance.. while otpers are 
rnappahlc liihulogieui eliariees of regional signiiteanee 
(Pi'ciss l9K7a). These diriercnces belween Ihe two 
sintlipraphies can Ix'st be ittvritnniodated hy adopiin*; 
a serpienee straligraphie seheme. It depends on 
the l•eellJ>tlili(ln lO' ntappable rock units within a 
eliroiioslraligraphie I'raiiievvi.irk ol repetitive, 
penelieally-related strata hounded hy uiKotilnemities 
or tlieir eonelativo eoiiloriiiiiie.s I bus. a rev ised 
stralipraphic noinenelaiurc of Neoproieroi’oie 
siieeeh.sioiis ill the AdcliTule (leosyndine eniild he 
based im dill'ereiiTuiliun ol' suhgnuips vvilliiii a 
set|iienee stratigriipiiie Iramewt'rk triyson l*)92a, b. 
IWiia). Porhes t*i Preiss (I9S7) siijigesied Ihirc 
was nierii in unilina rdaioil itepositioiial units tn a 
sill ale subgroup. 



Nalioitiil C'eiilie tin Peli'oleiilii Geology and Geophysics, 
t'liiversily ol Ailelnidc .Adelaide S .Aiisl .sOO.s 
Dvsnv. I A ( | 99 .S| Sedimenlology and slijiiigiapliy o|' 
ihc iNeoproicro/oie Sandisoii .Suheroup: ;i sionn-iliam 
nail'd shallow niaiiiio sequence in the Adelaide 
Geosy 111. line, .South Aiislialui l'hl> lliesis, riiliih'is 
I’liivcisiiv of .Soiilh .Aiislr;ilia (iinptih ). 



Sequenee analysis o| the Umberalaiia (iroup 
(Dyson 1992a, I *.>95' , 1996a, b) and Wilpena Oroup 
(von tier Uoieh cl al I98S: Dy.son 1 992b I has Icil |o 
iho rceognilion of several iineonrormily-hoiimietl 
ileposiiirmal sci|ueneos. In a stmly oC the Siinrlison 
Stibgririip (Dyson I99S'). slraligraphie units 
imnieihaiely overlying this .set|uenee were esaniined 
in order lo iiiiderslaiid heller the spatial and temporal 
relationships ol ihc Lower Wilpena Gmup. 'The 
Samli'von .Subpronp is unconKiriniihly overlain by the 
Wileolo Saridslone and together willi Ihe liunyeroo 
l-'ornialion is herein assigneil lo the Ariihna 
Subgroup. Similarly, ihe Hunyeroo Forniaiion is 
uneonrormahly overLoin by ihe Wearing Doloiniie 
and logether wiib the WonoKa Pormaiiciit is assigned 
It' the I.lepol .Sprhigs Stibgrrmp. rite .Sundist'il. 
■Aruhna and Depot Spniigs .subgroups (Fig. D are 
defmed us genelie uiiils lhai tae eonsidered majur 
imconroi'iiiiiy-bOLiiideil. deposiiional sequences in 
the sense ol Miidium (1977). 0( panieular 
sigitirieaiice is Ibe nature ol'llte Wearing llolnmne anti 
its rclalionsliip Iti titlier Net'prolero/ttie dt'losloties or 
units that eonlain apprceiablc dolomite in the Addaitic 
fieosyndine. i.e.. Niieealeona Formation, rinilelpitiu 
Shale. Wareowie Dolomite and the Artipena Dolomite 
Member mew name) of (lie Enorania Shale. Vlte 
names “Wileoio Sanilstone", “Ariihna Siibgronp", 
‘■|.\'pol Springs Subgroup’ and “.Arli|)ena DoUimjif 
Member" have been ivservcd by Ihe Ccniral Hcgislcr 
of .Australian Slraligrapliic Names, 

Aruhnu Siiligrmip 

In the souihern and cenlrul Flinders kiinges, the 
ABC Range Duart/iie is overlain vvi|h loeui 
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I ly I Sifaligiaphy ot ihc Anilina Subgroup ami IViiol Springs Suhyroup with respfci In st'lecleii liihnslralipraphin mills o( 
ihf A Jelaiilf fionsyndine. Nnie the Mraiigtapliin piisilioii ol dolostnriiis wilhiit llio Uinbmuuiiia ami NS'llpciia fiiluips. 



■lisoonl'iHiniiy L\v a ihin (2-5 m), iiitissivc. |uirplo, 
aiarsc-graiiK'rl In pebbly aoss-bcrlded sanilslnno til 
lluvi!il origin (F'liinimoi' 107X). In places, it is 
inicibcriilcil vvilh ctmglomnalc and purple sbalc It 
is, in liirn. nverUtin by greyish red shitle aiirl thin, 
iriicibeddcil Icnilenliir sitndsloite of the Btinyerno 
f-'ormaliun with :i sliiiip, eonlurtnable cnnlacl. Dyson 
(1902b. 1995') recogtnscd Ihe regioittil .sigitirtcaiice 
ol' this unconronniiy itml Ihe niiiiirc ot' the chaniiel- 
fill I'acics overlying the iiiicoiiforntily. '] he diamtel- 
lill I'acies is icrerred lo herein :is ilie Wilcolo 
Sandsione and is cont'onnably overleiin by shale of 
llic Hniiycnio |-oriiuilion. 

The Wilcolo Saiitlslonc nnd Mtiiiyeitto h'onnalion 
(ogelher eonstiliile Ihe Artihna Subgroup d ig. 2). (I 
is a third-onler cycle ibar is ineriill iransgressive and 
was deptisiicd during t>nc cusiaiie lall and use ol 
relalive se;i level. A lefercnce seelioii is designaled in 
lUinyeroo Valley beiwecn r\roonii Kuins and Wilcolo 
Creek on I’AKAC'Hll.N.A. Tlie Aniliiia .Subgroup 
was sliitlicd al llunyeroo Ciotgc, Moiiiil Terrible, 
I’.irUieoima. Petlaiia Clorge, Trebileoek Gap and the 
Mouni Gotld.ii'tl and An,cepena Synclines (iMg 3l A 
lype section Jot Ihc Wilcoltt Snndsione (big, 4) is 



ilesigiitned in Wilo<i|o iricck, 2 kbi souih o| 
Runveroo Goiee ihtl. 31" 2.5' l(l"S. long. I3S 
12 "?;) 



/.inir/ uyiiauT hcwuhin 
The Wilcolo Saiulslonc lepicseiils an inciseil 
valley 111! nc:ir Ihc lop ol Ihc ABC Range Qiiarl/ile, 
A shallow palneovallcy ctm lie liiieeil I'mni the 
Aroona Valley (30 in thick) to souili of Huiiyeioo 
(Jorge vsltcre it aluilns a lltiekiics.s of 3 in iPig 4). 
The base ttf the incised valley fill is interpreicd lo he 
a sc(.|Uenec hoiindaiy llial was cut during a Itavsland 
ol relalive sea level. Al Pailacoona (big. 3). Ilte base 
of the incised valley is inierpreied as ii conibined 
sec|iienee hoiinilary/iransgtessive surlaec. A possible 
set|uenec houndaiy exists iieai Ihe lop ol the ABC 
Range Oiiarl/ile al Hidden Gorge (Hig. 3). Here, ilii' 
serpienee boundary is overlain by a thick (> 111 in), 
very eoarse-graiiietl sandsione <>r eongloinenilc lliul 
is lypieally biinodal and very well-soricd. Inieinally, 
diagenelic cberl occurs as replacements ami 
overgrmvihs. The same lexiiire is obscived in die 
Wilcolo .Sandsione neat llunyeroo (ioigc. 
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g. 2. Unconlormity-boimdcd fiubgroiips conttinning tn di-po.'iitiisn.nl scijiienccs in ihc Urnbcriituna Group and lower 
VS'ilpena Group (after Dyson 1995'). 



ADELAIDEAN 
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Fiy. 4. Tetlomi-st^iJiincnliiry provinces ol'eastern Smilh Aiistrulia, showing localities ofstratigraphic sections in the Adelaide 
Ciensyndine and their relation to other U'calities tm the Stuart Shell' and in the Torrens Hinge /one (alter Dyson 1005'). 



NEW SOUTH WALES 






AKIHINA AND Orr-OT Sl’RINCS SLIBGROUPS 



Brachina Gorga 



Wonoka Formation 
Wearing Dolomite 
Bunyeroo Formation 
Wilcolo Sandstone 
ABC Range Quartzite 
Brachina Formation 
Nuccaleena Formation 
Elatina Formation 
Trezona Formation 



Fis:. 4. Clef'loglcal map <•( (he lower Wilprna Croup al Hunyerno Valley showing (lie type seel ion lor ihc Wilcolo .SaiulsIOlle 
(alU'i Dyson 1*144' ). 
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Kig. 6. Slraligraphiu log ol the Wilcolo Sanilstonc at the proposed lypu section, south of Buiiycroo Goiye. 
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Fig. .S. Pebbly eross-bedded sandstone (2 m thick) ot fluvial 
origin, .ns.sipned to the Wilcolo Sandstone, overlying 
shallow marine sediment.s of the ABC Range Quartyite 
about 2 km soutti of Bunvemo Gorge. The channelised 
base of the sandstone is immediately left of the native 
pine in the centre foreground. 




AlU IINA \N0 Di;iK)'l Sl'RINfiS St HdUOt I’S 
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t'ij’ 7 rUiviiil L'liunncI m ilia huse dI ilic W'ilei-ilo Suiulsioni? 
iy meihiin b) .1 20 cni-Oiick maliirc sandMoiir. lhal iy bi 
him yraOafniii.il I V nviTlaiii by ylialy irl lliO Buiiyt'nio 
bonnaiiiiii I'lihlioad ol' llif haniiTU'r murky ibc yliar|.i lvii 
lacl bi.'i\vi.'cn ihr’ iwo samisuiiitfs. mlorpry'ied as tiv Iraiiy- 
yicysivy yiirlarr 



WHidIii SaiidxiiHit:' 

riiL- riuviul cliuniicl at ihc base ol ihc Wilailo 
S.iMifyloMc' (lae. .S) iiu'ar IJuiiyltoo GoitiC is overlain 
hy a ihiii (c. <1 m). inaliiri' sand.sloiic ( ri^s ft. 7l thui 
often displays swaley eioys-ylnitiftealion iSCSi. 
luinimoeky erosN-siraiitiealion (lIC.S) ami yyin- 
melrieal ripples (l)ysoii I002bl. The base of the 
svvaley eross-slralilicil sandsUine is inieri'veleil as a 
lifinsjiiessive siirliiee. At Partaeoona. an an- 
eonrorimly at the top of Ihc AHC t<aii{;c Ouarl^ilc is 
overlain by 25 m of inaliire, olT-wbile i|uart/ile lhal 
displays Irouyh eross-bedding ol' tidal origin and 
large syininetrical vviive ripples with abiinilaiii vvell- 
loiiniloil clasts ul gravel to pi'bhle si/e. The quart/jle 
was clcposiierl in a possible incised valley of similar 
ihmerisions to that observed in ihe .Aroona and 
Bnnyeroo valleys. A contact with ovciiyni.e shale of 
ihe Itunyeioo Horiiuilioii was noi rihserved Near 
I’retnleoek Gap west of Beltana, Ihc Wilctilo 
Sandsione varies in ihickne.ss I'roni 20 50 in vv heiv il 



consists of inierbeiidcd inelre-lhick, pebble to cobble 
congluineraie. malioin lo eoarsc-gr.iinetl sandstone 
and shale, riie eongloineraie and sandsione disi'lay 
plaiutr-labulai cross bedding and SC'S respeeiively, 
and are interpreied as having been ileposilcd in a 
shorefaee enviroiiineiii within iin incised valley lift 
About 1 5 km cither side ol liebilcock G;ip. the 
incised valley till contains large (500 x 100 mi nifts 
of diapiric breccia. Ihonght t" have slumped into the 
incised vnllev dining the early stages ol ilepusition. 
On the south limb of Ihe Moiim Gculiliiid Syiicline. a 
greyish red, fine-grained sanilsume erosively overlies 
Ihe I diipa .Sillsione. The samlsione, about I m ihiek. 
eoiitains angular lo siib-iounded clasts ol diapiric 
inaicrial saggesling exposure of a nearby diapir ami 
is interpreted as being ol Ikivial origin (I’ig. S). 

Al Pethinri Gorge iKig. .1), ihe Wilctilo .Sandsione is 
absent bill Ibra ilmi remnant of gritty and gossaiiotis 
sandstone ft is erosively overlain by a br'uUler 
eunglomerate al Ihe base of a submarine cniivon in 
the VVonoka Formalion 1 Dyson Iftft5i). noi mapped 
previously r>n ORROROO (Biiiks lOftS). 1 he base ol 
Ihe Wileolo .Sandsione is ()o( cXposcrl at I lalleli L’ove 
d ig. Tl. but iit Moiiiil Terrible il is overlain by 
iiiierbedded greyish red siltsiniie and mature 
sandstone ,\t this loeahty. the base of iho Wileolo 
Sandstone is inierpivted as a eombined sa)ueiiee 
boumlary/lransgressive sUitacc, A similar siitiation 
exists ai binke Springs on the 1101 II 1 limb i>l the 
Angepeiia Syiieline w'hcre ;i thick. bedded, inedinm- 
grained, svvaley eross-si rati Tied sandstone of 
sliorefaee oiigitt overlies the .ABC Range Qiiailziie 
On the south limb ol llie Aiigepeiui .Syneline near 
Shepherds Bore iTig .1). ;i ileeimelrc lliick. lickilly 




1‘ig. N. Conplnmcralc from the Wileolo Samlsione on the 
soiilliem limb of ihc Moonl OoLklun! Syiclim- li eon- 
Mills curhonalc clasts of |iossihlc iliapiiic nrigin ( oiii is 
2S mill III clianicier. 
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I ox 

siimlslono i-rnsiwly uvcrlii's iho Ulupu 
SiltxKiiio. Il is oveiliiiii by u .0) m-iliivk sei'lioii i>t 
iMicrbi’ddL’d tirfyish red sli.ile ijiiJ vmdsuiiti- dial 
yiadi's upwarj inio roililish siwlc tO' Hu- Biinyenio 
rniWfitinti, 



horuuniim 

Tile liunyeiiio FninialUni (Diileiunn & .lohnson 
m(i4l i>- 70(1 in (hick in its type seilitm ii( fSradiioa 
(forgL ((‘it’. ^1. where it eoiisisis u( landnalcil id 
massive, dark reddish bntwn The uvenll 

iip\i aid filling siiL'eessidii is piincOliircO by a senes df 
siibile, iipwai'il-eoarseiiing eyeles lliai in plaees range 
liiiiii -'i-M) ni tliiek. Sedimoniury siuietiires 
,lssdei:itcd with very fine to Jiiie -grained sundslrme at 
Ihc kip (if simie eyelcs include small scdle criws- 
I'L'diliiig and niiem IK.'S. 

The UunycaiHi HoniMlidn was kn Ihe mnsl pari 
deposiled beluv\ slonii wa\e hase in a middle in 
niucT shelf scltinc Dvsini (I002bi placed Ihe 
Hunyenm fairmiiium in a irnnsere-ssive systems tiael 
ihai Wits cappetl by ihc h inner Wcaiiiig Puluntilc 
Member uf the Woiinka I'tiriiiaiion. 



f'/i/jf'i' \(‘i/iitnce hiniiulary 
The sc(|iienee hiniiidai v at the lop of the Riinyemo 
l-iiiiiiaiioii IS eunieideni wilh the former Wearimj 
Ltolomde Member of I'homson f lOb.si. It is elevated 
heri'In to foimatitni sliilus to rd'lcel its regionnl 
signilieanec. Deposition of the Wearing I)o|omiie is 
uiierpreled its having been conleiiiporaiieoiis wilh Ihe 
eiiiiyon iineonlormity al die hjise of the Wonokii 
I'oriniiiion (Dyson lOd.s'. lOdftu. h) 

hi jtiisiiioniil ( iniriiniiii'iu 
The Wileolo Sandslone was deposited In a ntivial 
anil estuarine to shulhnv marine cnviiomneni. The 
fiiinveroo honmmon was deposited m progressively 
deeper walci in J middle in outer shell seltiiig and 
eonslilutes u transgressive .systems tract I'lius. 
scdimeiitaiioii olThc Aruhna Subgroup was unable to 
keep up wiib siihsidcnve. resultiiig in a tiepusiiional 
Iraiisga’ssion in Ihe sense of (Tinav (l'Xi4). I’lie 
Runyeroo l-ormalioii thickens eastward ol the 
Torrens Hinge Zone tl ig. Adjuecnl to diapirs, 
onlapping sediments of the Aruhna Subgroup nre 
thin, llowevci. localised ihick de\elopmenl of the 

H \iM-s. I’.W. iinS7) r.iihonale sliell iml h.ism 
HiilliiiLiiniiinn. line Hmiero/oic VVunoK.i l•l»llll;^lnlM 
Soiilli Aiislraliii. f'liD lliosi.;. t.iniioisify nt Aitilaiilc 
I uiipiilv I. 

Hi Bosa, t'. (l9X‘t| OeoliiLiiL liisliuy - M.i,|lieilL't 

'■irnliKnipIlv ul (lie laic Prnleni/oie VViinoKa foriiiiilion. 
iiiiillii'iii 1-lniiii is Ranges Soiilli Anslralili. f'liH Ihesis, 
l lnidcrs Uiiiversilv lU St'iiih Aiisirnlia iiiiipiih ) 



tSunyeroo rormiitioi) oeelirs adjacent to some 
diapirs. A thick, black sueccs.sinn of siilphitle-rieli 
shale adjnccnl to the Mucaluona Diapir (Coals 197 H 
suggests nnmie. deep wiiier deposiiiim o( the 
Runyetoo Formaiioii, perhaps assoeioicd with the 
formaiion ot’ a orcstal giabcii t>ver the diapir due (n 
sdll depletion. The diapirs of Ihe Flinders Kaiiges 
often contain volcanic senoclasis (Iheiss I987h).;uiii 
(’o.iis (197.1) suggested dial many diapirs on 
COFI FY W'cre active aiul exposed during deposition 
ol' the hasiil Bimyerot) Formaiion. An inferred 
voleanie eomponeiil of the redheds (Miiwson I (>19 
Fliiimner l97Sa) may bo ielaici;l to depositiimul 
oiilnp of Biinycroi) scdimcnls adjaeeiii to oxisosod 
iliapiis, 

Dahymplc 11992) suggested dial csluarmr 
saiidslunes wcic Iransgressiie in origin hceaiise 
eskiLirie.s owed Iheii existence to marine notulmg ol 
incised valleys. On the other hand, t.xxoii rcscurchers 
(e.g.. Van Wagoner er nl. I9s7) ai.ciicd that niivial 
si'iliments at the base of incised valleys should be 
assigncil to Ihe lowsiaiid systems iraci depostied 
during an initial fall and suhscqiieni early rise of 
relative sea level. Ahernutively. such fhivi.d dnils 
may he the iiptlip etitiivalenl of Iransgressive marine 
sandstones, rite luck of heach dcposils helween die 
fhiM.tl and estuarine sandstones of the Wdcuto 
.Saml.sione al Bunyerou Gorge suggests dial the base 
of the esiuaiiiic sandstone is ihe (rnnsgiesSjse 
surface The ensiling iraiisgrtssion eroded and 
resvoiked tlie former heach sedmienls. 

Depot Springs Subgroup 

Till'' WoMoka Formaiion iDalgarnu tY .lohnson 
|9(v|) and Wearing Dolomite together repivsem a 
Iraiisgressive-iegresMve ( I'R) cycle dial is rcfeireil 
to as the Depot Springs Subgroup (Fig. I ) The f)epoi 
Springs Subgroup constiiuies an imeuntormity- 
hoiiiKlcd ilepositional sei|uencc and was siiidied ni 
a numboi ol lotaliiies on PAKACHII NA, COFT.F.V 
ami MAK'KbF nieluding Peliana Gorge. 'Wyacca 
BkilT. Rraehina Gorge, Bunyoroo Gorge Bclluiia 
Hill Mount tioildiird. Shepherds Bore mid 
Muiiilaweriiiia Well (Fig. 1). A reference section for 
Ihe subgroup is designated in and adpiecnl to 
the Patsy Spiiiigs canyon of Ihc Angepeita Syncline 
near the Depot Springs TI.S., 4(1 km east of 
Copley (Fig. 3). 

The base of Ihe Wom.ika Formation was mapped on 
PARACHIFNA iDalgarno & lohnson l%b) where u 
coloiii change oceiirrctl above greyisli icd sandstones 
al the top of (he underlying Riinyeron I'oririalioii, 
This boundary corresponded to a rather ahriipl 
increase in lime content. OoNiin & .Icnkins (I9K.7) 
defined .j dccliiiclre lhick doloslone overlying 
reddish .shales ol the Runyeroo ^•‘om 1 alion referied 




ARUIINA ANn DFPOT SPRINGS SL PCUOl'PS 




l-'it’- 9. Sharp uhii.ici bflween (1 il‘ kunycroD l\>rmalion anil 
Wcarinj; Dnlniiiiie in tiK- AngcpL-na Synclint'. TMi; 
Wt'aiing Doloniilo is al'oul 30 cm lliick. Us ba.sc is 
markci.1 by ihc bead ol ilic liammcr with scdinicnUiry I'ac 
iitg to Ihc lislil. 




Fig. 10. Wealing Dnioinile displaying micrn-HCS, 
Angepena Synclinc. 
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lo ultorimilly as the Wearing Duloiniie Member 
(Thumson 10ft?), as (he base ol' the Wonuka 
Formation. Jenkins (1003) rlclineil the Inise of the 
Wonoka Fonnalion in Biinyeron Gorge ai the base ol 
an intrarormaiional conglomcralc williin the Wearing 
Dolomite Member llaines (I0S7-) divided lire 
Wonoka into 1 1 litholaeies miils. These units were 
subsequently adopted by other workers (e.g.. Di 
Bona lOSO'; Chrislie-Bliek el itl. tOO(l) with the 
prefix W'. 

Ijwer seijiwiu e himmiury 
The base of tlie Wearing Dolomite is delnied as a 
sequence boundary. Il eun be eillier sharp or difftise 
in nature. Jenkins (100.3) inlerprcletl a se(|ueiiee 
boundary at the base of an intraformalional 
eonglomerale within (he Wearing Dolomite. 

I lovvever, the iiiiraformational conglomerate displays 
edgewise clasts lhal have in ihc past been interpreted 
as storm insettes (e.g., Dyson &. von dcr Borch 
lOSft). Dyson (ISI02b) suggested dial the Wearing 
Dolomite rcprcsenled deposiiion within a condensed 
scclion that included a possible maximum flooding 
surface. Furlhermore, Ihc Wearing Dolomite was 
ileposiled on a sediment-starved hiatal siirracc below 
storm wave base (sec below), 

Wi'iiiiiifi Diilninilc 

Ibc former Wearing Doloiniie Member of 
Thomson (19ft?) is a ihin cream, dolostone or 
iloliimilie sillstone dial has been mapped over 
extensive areas of the Flinders Ranges (Forbes & 
Preiss I9S7). II corresponds lo unit I of Haines 
(I9,S7-'|. I he Wearing Dolonnle often sharply 
overlies die Bunyeroo Formation with apparent 







Unit Wii_ 



Unit W2 




Unit W1 ■ 
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Unit wx 

thin bedded tampestiie fooias 
UnU W2 

'wall piastar’ do'ostona foclas 
QPL & HCS tampasMla foc'ias 
Burr Wall Mambar 
stromfilalitlc llrrastuna fooias 

SCS sandstone facias 
Cop Dolnstona Marpbar 

lominaled dolos<ort« loctaa 
Canyon rill MemOer 
‘wall plosler’ doloslona faoies 

slump fades 

cross-beddad pabbly sandstone tocies 



I-i^. 1 1 Sdifiiialie Ln»ss-scctiun Ihrmigh ihe Palsy Sprinys Omvon m the Anyepena Syndme ufior Dyson 1 Wri' ). Note 
the rcliilittnship beiween dolosiones ol the Wearing: Dokimilc. 
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rij!. Ll. l-trL'Ci’toln linit.‘sfurit: itl' ilit* Wt'ijntit! l)<>U‘niitc 
iiiHiiMldiitiiilily (ivcilyinp ihc liimvLTOd roniiiiliim i\jisi 
•<r lii.'Miiiiii Hill. 



Ldttlormiiy (I'ij;, *J). || i>, L'harui;lLTisL'il by wavy (o 
paralld lainiiiuiiun and, k'ss commonly, by miuo- 
HCS (Fig. 10). A similar sitiiarK'ii cmsIs on llic south 
limb of the .Angepena -Synclinc and north limb of the 
Moimi Goddard .Synclinc. Near Vinndawertina Well 
and on the norlhem limb of the Angepena Synclinc. 
the Wearing Dolomilc splits into two lhiil dotosioncs 
dial arc scpamicd by up to 2? m o( luininatcd grey 
green shale. A1 Pcilana Gorge (Fig. ^). a 2 ni-thick 
boulder conglorneraic ciils rlownward iiiio the ARC 
Riingc Q)iiarty.ite. It niarks the base of a shallow 
canyon w ith an estimated relief of 7n Jti. About ? km 
south of PcHinui Gorge near Wyacca Bluff, the 
Utinyeroo Formation altains a lliickne.ss of .iboui aU 
in where it is sharply overlain hy a deciractrc-rhick 
dolosione of die Wearing Dolomite with a sharp, 
plaiiai eonlaci It is inlerprctetl as the eonelalive 
conrormity ailjaoem to the Mibmarmc canyon, 
t )t)ier iJolosloncs arc also geiiclically related to die 
Wealing fioloinile at this siialigraphie level (F’ig. 
III. Alx'iiil 1 km casi of Beltana Mill iF'jg ihe 
Wearing Doloniiie passes laterally into a several 
inctie-thiek. cream to orange laminaieil dolosione 
that is ol'lcii breeeiated -jiiil present as delaehtti 
slump blocks iFecson lA Nison l%(.i). Here, it 
overlies reddish shales ot die Bnnveroo F’oriiinlion 
wilh an angiilai inieoiiformiiy (Fig. 12). This 
diiloMiine IS ilimiglii Ui represeni the "w'lill plaster 
\eiieer" ol Faekoff (I9SSM A siiiiilar relalionslnp 
can also be observed near Miilidaw'erliiia Well, and 
also on the sonlli limb of ihe Angepena .Syneline 
whci'o the Wearing Dolomite can be traced into 
slumped w'all plaster at the edge of Itie Patsy Springs 



liiCMioii, K II I plKSi tiaoloBii.'al liisiiiry .nia oripiil of iIk' lull, 
f'loii'i.ivoii’ Hill fiinyoii fiiiMiaio. 

( H'lKVni'lini. , S N- iltfAi'.. I invrr^ilv mI Sfni»ti 
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eanyon i Dyson 1995') On tlie so),iih limh ol the 
Mount Goddard Syneline. the Burr Well Member of 
Di Bona (logo') Consists of rnaUire. niedinm- 
gruinetl, svvaley cross-slnjlilled. caibonaie-eenieiilecl 
suiulstoiie or intraloriiialional coiigloiiieraie with 
edgewise elasts of dolo.sione, and pa,sses lalerallv 
into stromatoliiie tiolosiunc (see Fig. 1 1 ). A basal lag 
eotiiprises iluipine detritus. Where (he Wearing 
Dolomite displtiys such uneonformiiy, it is defined as 
the Bun Well Menilier in the sense rif Di Bon,i 
(1489 ) 

The base of the Wearing Dulomue is mierpivteU )o 
he a deep watei sei|iienee boiindaiy, A inaMmiini 
Hooding suiface at the lop of the Bunyeroii 
F'onnalion may eoineide with this sce|uenee 
boundary. Tlie xlitiiisc base ol die Wearing Dohiinile 
siiggesUs dial early posi-dcposiiional dohmiiti/alion 
look place on a sedirnenl-siarved hialal siniace. 
Wavy to parallel lamination aiul iniero llf S liirihci 
suggests deposition below' storm wave base (c.g.. 
Dyson 1995). The Wearing Dolomiio cun he traced 
into the Burr Well Member on the south limb ol llie 
Mount fjoddard Syneline The Burr Well Member 
was deposited in a storin-domiiiated shorefaee to 
liilc-iloniiiiated. lagoonal environnieni Its shaip, 
ero.sional base is a eonihined sei,|ueiiee buiiiulary/ 
transgressive surlaee. The “wall plaster veneer" 
Was deposited on the canyon shoulders. It is 
inteiprelcil (o he coeval with deposiiioii ol the 
Wearing Dolomilc and unit W2 of the Woiioka 
Formation (Fig. 1 1 ). 

The Wearing Dolomite, logelher with the Wonokii 
Formation, is present on the .Stnai t Shelf where it eiiii 
be observed in diillcore ie.g.. Bopoeehee* 2 at .Vi7 2 
ni). A pos.sible Wearing eeiuivtilcni. only a few 
eeiiiiincuvs thick, crops out south of Bill s I .oukuut 
near (he noiili-western side of Lake Tonx'ns within 
what was previously inleipreted as Yai'loo Shale 
(.lohiis Cl ill. 196b). This suggests duit the Wearing 
Diiloiiiite transgressed the Stuarl .Shelf (■inor tn 
deposiiuni o| the Wimoka Formalion 



WniwLi I 'oniuilioii 

I'he Wearing Diiloniiie is overlain by mill W2 of 
die Wonoka l oniialion, emisisling of greyish red, 
Ilne-gKiiiied sandstone and irileibedded ealiaiieous 
shale, It grades upward 'into the iloininaiiily 
ealeari'oiis shale of umi W.5, The sueecssion 
represented hy units W2 and W'.5 is ovenill 
transgressive. A eolotit cliange In grcenisli 
limestones in the middle .section of unit W .5 marks 
(he ba.se of regressive seiliilientalion in Ihc Wonoka 
Foriiialion (Fig. I I ). 

Tile (ilhofaeies units W7-7 inekisive iif the Womika 
Foimalion display an overall upward sanding irctiil 
It eiiliiiinates in ;i thick, siurni-dominaied, iiiiNisl 




AUl.IHNA AND DliPOl SHKINDS SUIU'KOt I'S 



(.'uHioMiiiL'/silicicliislic' sikvcsMnn. coiTimunly tlisplayint! 
IK'S (llaiiK-.s I'-ISS) ilial n iis ili-posiiod in an inner lo 
miildle \hell .selling. Units VW7 ut ilic VVoiUika 
lairmalioM. as imci|ircicd hy Haines anil other 
workers, represeni regressive sednnenuuion from 
inilinl ileposilion below slorin wave base lo 
deposilion above lairwealhei' wave base. 

lunnher of melre-lhiek. greyish ird. niediuiio 
grained sandsione beds in unil VV7 lhal aiv 
ehaiaeiensed by SCS may represeni toreed 
regressive deposils a.ssoeialeJ wiili a railing siage 
syslems iiaU le.g.. Dysoii IWbc). In Ihe Angepena 
■Syneline, a iliseotilonnilyal Ibis slialigraphit level is 
overlain by a several meire ihiek medium-giained 
saiulslone ihnl in many plaee.s displays horizonial- 
plaiiai lainiiutlion anil .SCS. Il is inierpieied lo 
represeni deposilion on ihe hnver siiorelaee in a 
marine environment. I)i Mona A. von der lloreli 
I |v>v)^ ) inieipri'ied a lovvsiaiid della al this level in the 
l.linboralaiui Syneline. Unil \V7 is ovcilain by ,a 
Mieeession ol shallow marine saiulsioiic and 
earbonaie ol iidal anil lugooiial origin (Haines HAtOi 
that eoiTesponils In nulls WK-I I. rteeasionally. these 
uims van be observed to grade upward iniu die led 
shale and sandsione ol' (be Bouncy Sandsione. e.g.. 
near Moiml tlodilard, 

Ihe T-K eyele ol the IX’pot .Springs Subgroup is an 
ijiivoiirormiiy-bniiiuled. ihiril-onler ileposition.il 
seqiieiiee. The eanyun (111. lepmsenicd by uniis Wl. 
VVJ and lo .1 le.sser exleni W.'^. eonsiiuiic the 
tiaiisgiessive eyele ol the Depoi Spiiiigs Siibgroun. 
IVposilioii ol unil \V I in ihe eaityon fiil wa.s 
eiiiiieinponiiieoiis wuh ileposition ol Ihe Wearing 
Itoloimie on a sedimeni-slarveiJ hialal siiiiaee. A 
possible eoiiilensed seel ion is represented by unil 
W.U I'hv iriitlille ol ihis unit eofiesponiK to an .ibmpi 
colour I'luinge and Inerensc in lime eunteni. 
iiia.'iiniiini lluoding siirtaee iua\ heeonlaineJ wllhiii 
null W't aial is ilieieloie eijuated vvilh a dovvnlap 
siiifiK'e II is ovi-rlain by Ihe a'gressivc hihoraiacs ol 
Hie Woiioka boi ilialioii. 



IIH' riiiisriii\ 

rile Wearing nolomile was di-i eloped aJiaeenL to 
a major subniaiine imeonlbrniity on a sednneni 
slant'd liialal surl'aee lluil eorresponels to .1 combined 
sei|iiente boundary and iilaior llooiliirg siirl'fu-'e 
(Dyson l‘>‘i'i'i, Il can be obscived to pass laierally 
inio sliimi'i brcteiolas on ihe sbnulilers ol' submarine 
eanvons.. e.g.. near Hellaiia Hill, soulli limb ol' 
Angepeiia .Syncline. On the north limb ol die 
.Ailgepena .Syneline, die Wearing Dolomiie eoiisisls 
ol'lwo dolosiuiies dial ate separated by some 2H m ol' 
shale. The upper doloslone overlies ihe Iriiiieaied 
edge ol' a hnver doloslone. sugceNling eaiijon 
erosion oei lined bel'ore deposilion ol' Ihe iippei 



doloslone. bnrlherniore. nnil W2 inerlies die lill ol 
die Palsy Spring's eaiivon in die Angepeini Syneline. 
Keirogre.ssive slumping on the uiiiei shell' was die 
pretiirsor to eanyoii iiitisioo. and proceeded up lo the 
level ol' uiiil W3 in Ihe VVonoka bormalion which 
murks the turn around Irom Iransgicssive lo 
regressive sediinenialii'ii in die Wonoka boniiiilion 
(t ig, 1 1 1 . This inierpreiaiioii t|Lieslion.s the liming ol' 
eai liesl canyon incision expounded by oilier workers 
dial euineiiletl vvilh depusiliori ol' uniis W.^. W4 01 
W.S (e.g.. Haines Di Bona I98M' Clitislic- 

Bbeki'ln/. Id'Xl. IW.Si. 



l/'lijur u'l/nenee hnwitldiy 
The Boiney .Saiidstoue ol’leii ilisplavs a sharp 
iliiHicI) apparenily conlorm.ihle eomnci with ihc 
imderlviiig Wdiii'ka t'oiiiiallori. Howevei, the 
lelalionsliip lieemiie.s disconroiiiiabic in die vitiiiiiv 
ol diapirs. Adjaeeiil lo some dlapiis. e.g., Pinila 
llitipir on COI’l.HY and rionie Diapir on 
PAI'rACI HLN.A. die Buiiney Saiidsiune displ.iys .in 
unconlorimif'le relalionship vvilh Hie Wonoka 
l otmuiion (Dyson unpub ). I'lui.s. Ihe base ol die 
Bonnev SandsUme o|' the I’ound Subgroup is 
inierpreleil us a set|iieiite boundary. Dyson tlW^' 
IdOha. ijri|Hib I siiggi'sied lhal ihe lUAelopmeni ol 
several prornineiii iiiitoitl'oniTnies i>r seipienee 
biuiiiiJaries vviihin die Umberuluna ami Wilpcn.i 
Gioiips was assoeiaied with pcuods o( utiive .mil 
passive diapmsm. which in liirii was relaled lo major 
exleiisioiial tveiils during bre.ik-iip ol die 
Noopmleni/oii snpeieoiilinciil 

I Hsciission 

Tlif n.ic 0 / vn/'X'i"///) 10 an n/ii niifi'i fnih' htriinih'il iniii 
The previous use ol siihgiuiip in a lillu'- 
siiiiligriiphiL sense has taiised pmliletiis in ivgiunal 
mapping prograinmos. A good example is Ihe 
ilii'lereniiaiion ul inierglaeiul deiiusils in die 
Uinberaiaiia linuip, TIua embrace die l-aiina 
.Subgroup (Coal,s vl nl. I’JbO. rhompsoii lOfiO) and 
Ihc Willoelira .Subgroup I'lhoiiison lUbUi. I'be 
iiilenlion ul Ihc term Farina Siibgiouf' was in iiidlide 
all ivliiiivcly deejier water stdimenls. m 
conir.adisiinelion rroiii die dominaiilly shnllovv vvaici 
redheds of the Willochra Subgroup (fouls At Preiss 
inx D. I here bax been ineonsisietiey in a|>plieatioii of 
Ihe lerins. especially 111 some lianstlional ivgiops 
where facies iiilnioiigiic or arc inlercalaled (foals &■- 
I’leiss iyS7). rile soiilhern porlion of P.AKACHII N.A 
is such a regiim where a basis lor ibis distinction is 
wariaiiied. I liererore. a revised siraligiaphie 
nomeitclaUire of die inicrglacial dcpnsiis could be 
based on dilleienuaiioii ot ^iihgioiips as a genetic 
null III (Cl IIS o| sev)ueiite sualigrapli' 




I A. DYSON 



A SL'qUL'noi' Mi'atigiiiplUf Iramewurk lor llif 
Lhiihiaiitaiia anil Wilpcna groups is shown in Fig- 2 
and is hascil on diKerontialinn of subgroups us a 
gcndic unit. An unoonlormiiy-btumtlcd soquena; 
iiifoi'potaiL's the Tindelpina Shale and Tuplev Hill 
Formuiion Siniilaily. nil uneourorniilj-bouniled 
sei|tieiK.v IS deruu-tl by the lop ol (he Tiipley I fill 
I ornialiun In near the lop ol'ilie Flina l•ornlalion. ;md 
an overlying sequeiiee is capped by an unconf'nnniiy 
at (he base of the Hlaiina Forintilion, The Willochra 
Subofoup piovioiisly included Ihc .Marinoan glacials 
ol Ihc Elalina Forniaiion (Thomson lObbi The 
blalina l•nllnaliou is eappetl by ilolosione of ihe 
Nuccaleeua Fonnation, the basal unit of Ihc 
Sandison Subgroup. Ihe Sandison Subgroup is 
unconibririably ovcilain by (he Aruhnii Subgroup 
Ihiif entnprises Ihe VVilcolo Sandsioiie and Bunycroo 
F'onriaiion. The Aruhna Subgroup is in Uirn 
uiKonfbrniably overlain by the VVearing OoIonuTe al 
the base of the Oepol Springs Subgroup (Fig. 2). A 
sirudar schune was proposed for the Kanmaiiioo 
( uoiip of rambrian age (Dyson IW5'). More work 
IS required lo dilfcrentialc genetic units within the 
I’ound Subgroup which contains possibly two 
uiK'oiilomuty-btiuiided .sequences, wilh sequence 
bonnd.iries al Ihe base of Ihe Bonney SundMone and 
Tdiacara Menihei ol the Rawnsley Ouarlzilc (c.g.. 
Dyson. IVd.S'i. 

I.iihosiniligraphie, biostratigfaphie and ehrono- 
slialigiaphic units will eonlinue to be used as the 
basis lor most slraligraphic studies. However- Ihe use 
of iineonfomiity-boundcd tiinis is invaluable in 
basins where the development of siruligniphie imiis 
was eonimlle.tl by is’elonie episinjes and eiislalic sea 
level eyeles. In siieh basins, c.g.. the Adelaide 
ricosyriclinc, nneonformilies pass laierally into 
correlative eonformiiic.s where traditional slrari- 
graphy is unlikely lo ililfercnriale the lateral nnd 
vertical esienl of genetic units above and below Ihe 
soi|Uenco bouiulary. Thus, the use ol uiievmlormily- 
boiiutlcd iinils cam coiuribule ivi Ihe undeislauding of 
the stratigraphy and geologic history of a basin, it 
can provide Ihe framework for regional slraligraphie 
fniiiiewviik and it can enahle die mapping and 
expression of slraligraphic concepts for which other 
stratigraphic units arc inadec|tiiilc (Salvadvif I'W). 

A liiorarchy of iiiiconronnily-bounded iinils can be 
Ivirniulated by delcrmining set|uence order in a basin. 
Mitdium &. Van Wagoner (I9bl) proposed a 
sec|nence boiindary hieiarcTiy of live orders on Ihe 
Irequeney of bmiiidary oeciirrence. .Mterniilively. 
bmbry (DW.f) snggcsied live oiilers vif sequence 
boiniclaries baseil on the iialuie olThe bt'iindary. The 
latter mcthv>d is possibly less subjeelive. How'ever, if 
ev ery pair ol nnconroi'milies is used to recognise and 
name an iinconfnrmity-boimded unit such as in the 
c.ise lit the Cardiuin Forinaiioii in the Cretaceous 



Western Intennr Seaway ol C.anadu (Walker IbbO) 
the stratigraplne iirnTs would grow unmiiiiagcahly 
(.Salvador 1904). The use of the subgroup as a 
depo.sitional sequence of Ihird-order eydicily 
Ihereby tiseriilly limits the esiablishiiiciii of 
lueaninglul and u.seful slraligraphic units on a 
regional and inlci ivgional basis. 



TJii' sii'iitlh'iiiue oj dulosloncs ccipiiiiift AcIcIo'iJl'iw 

The Wearing Dviloiuiie of the Depoi Springs 
Subgroup was developed acljaecni lo a majvu' 
submarine uneoiifomiily vui a sediment ■slaiwed hialal 
suilace dial corresponds to a combined sequence 
boLiiulary and major nouvling surface. I heiv are other 
doloslcmes or units eonlaining signilicanl amoimis of 
dolosione lhai are associated with sequence 
bouiidanes in Ihe Umberalana and Wilpena Groups 
(Fig 2) They are the Waieovvie DciliuTiiie. ihe 
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SAMPLE LOCALITIES 

1: MUNDAWERTINA WELL 
2: .SHEPHERDS SORE 
3; UPALINNA DIAPIR 
4: WILLIPPA ANTICLINE 
5; ARTIPENA HUI 
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Fig. I ’ IsaUipic daiii fui AdcTiiidcaii iliiliislDiii’s ibascil on 
Dysiiil lOUsi) 





AKl'IINA AND DF.POT SWIN(.iS SlJBCiKOtil’S 



TimJolpimi Shiilu dm.l llic Niicc.jL'enii I'ormulioii. all 
ul whidi cap M.aiiifiHfv ul glad.ecnic origin. I'liL'y 
arc commonly rdVrrod lo as cap dulosU'ncs tc.g.. 
Williams |y7‘l). Anollicrilolosiono occurs wilhm ilic 
lower Hnorama Shale aiii.1 is pinnilncnl on soiiih-east 
F-'AK.WHIl.NA. c g., belwcen ihc Wh'llippa Aniicliiie 
and Marlins Well Doine. M is I'ormally reCeiied lo 
here us llie Ariipena Dolomile Member (>r ilic 
hnuiaina Shale and a lyiK seciion is designaied 2 km 
souili of Ariipena Hiil (I'ig. 2), Here, ii constsis of 
iwo (hill ( Id .All cni) dolosiones Ihni are scparaied by 
' m ol greyish red shale, and marks the Imnsiii.in 
from iraiisgressivc (o ovcilymp I'cgu'ssjve 
scdiiiieiiuiurin of ihe Ennrama Shale 
These doloslones of the Llmberalaiia and W'llpena 
cioups display simil.ir eh.iraeicrisiics and are 
interpreted lo have been deposited on majrir Hooding 
siirlaees under colil water conditions. Their isotopic 
ilaiii. based on Hyson ( IddS') in Tig. 1 3. display two 
jppareni trends. The carbon isotope values show .1 
shiH In more negative values with possible iiieivase 
III walci ileplh. aeeontpuined by an iiievease in 
tliaaene.sis This suggests tlial the Vt'eanng Holomilc 
was deposiied in giealer svatei depths than the oiher 
doloslones and was mosi siiseeplible lo secondary. 
|iosi-ileposiiiun.il alteration. The o.vygen isoiopc 
values show a -hili to more negative ahiiVe the 
siraligraphie level oflhe W'uremMC Doloiriilc. IT6 "O 
IS sensiiive to leinperaiure ehanges. then il might 
show a .similar trend to relative water i)e| ih as 
suggested hy TT'C.' (e.g., Hauiii i:i at. 19d4l. However. 
Ihe shiTt lo moiv negative S'^C) alnive the Waicowie 
Dolomite i.s interpreted to reUcct Hie overall increase 
m palacotempeiMiiire following the .Siurtian 
glaeialion. This inierpreiaiion must be viewed wirh 
eaiiiioii, parlieularly w'iili respecl to the Wealing 
Dolomile, because of oveipi lilts associated willi 
.secondnry, po.st (.leposiiioiial allcTafion. Deposiiioii 
of ilie W'areowie Dulomiie in a glaeigeiiie 
envirunmeiil is suggested by the |.aesenre o( 
tlropsiuiu's (Dyson HTJ.'i', Ibdhb). Palaco- 
lempeiaiiires for the Neoprt'lei'o/mc doloslones are 
ihoiiglil lo range from .‘s' C for the Nueealeeiia 
Fonrialloii and Wearing Dolomile. lo 5^ C lor Hie 
WaidHvie Dolomile |C I’. Ruo pens, eomin. IW.'i). 

b.uch ol' the doloslones was ilcposiled on a 
maximiini llooiling '.urf.icc .essoeialed W'lih 
lerrigcnous starvation. Die Milcndella l.imesione, a 
carboiiaie of Cambrian age. occupies a siinilar 
sir.iligraphie posiiioii in Hie Isannumluo Group 
liieised valleys are associated svitb the Milcndella 
I Miieslone and SeaelilV.Saiidslone (Dyson & von dor 
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Hmeli 19114; Efyson Iddhd). I’rograding slope 
eomple.ses arc associated with ihe Tindelpina Shale. 
Such mills are i onsideix'd m he the downslopc 
ec|iiivalcnfs of incised valleys ( Milehiiiii d ul I b'M). 
A pertinent question is why doloslones of the 
Wearing Dolomite .iiid Warcowic- Dolomite do mil 
appear to be iissociaicd with incised valleys that 
show doniinaiitly shallow water features. Major 
eslciisional evciils eoineiding with deposition of 
these units, togeiher with high rale.s ol' .sub.sidenee. 
resulted in no Rill in reluiive sea level and pieeliided 
developnieni of saiuly h.ighsland facies. Instead, 
duloslmies cup relatively deep walel scdiiileins of Hie 
Bmiveroo hoiiiuilioii and Holowilciia Ironslone 
lespeciivcly. Each dotoslone is dcvcdoped on an 
hiatal surinec that represcnied u (leriuil oflenigcmms 
starvation. In each case, this surJ’uee can be f'olloW'cd 
into the submarine mieoiilumiily where a major 
canyon was po.ssihly eul on Hie outer shelf. In such a 
setting, a flesLiral response ol the coniineiual inarg'ii 
may have occurred as an i.so.siaiic readjirsimeni lo 
canyon erosion (Mefjinni.s er ul. I w.s). Tor ,i wide 
vonlinenlal shelf. Ilesufal iiplifi ril (he outer shelf 
w^'oeUI not have influenced the piisilioii of (he 
shoreline, resulting in an emsnmal uiieunformiiv 
developed only across ilie disial shell (MeCnnnis cl 
III iyp3) The hi. nils gcneraied wnuld be greatest 
aeros.s Ihe distal shelf and decrease in a landward 
direction. Incised v.illey fills of the .Seaclifl 
iSumlstoiic mii.1 Milcndella I iinesioiie are overall 
liaiisgrcssive but display relaiively shallow waier 
feiiiures ai iheir base. .Sequence boundaries al Hie 
base of iTicse incised valleys were formed dining 
lesser e.slensional events when the degive ul 
subsidence was relatively small or more likely, when 
llie vvidih of the palacushelT was relainely nariow. 
Thus, ,t fall in ivlaiive sea level on the ouier shelf 
resulted in subuerial incised valleys eoinpiisiiig basal 
Hiivial lo estuarine ileiiusiis. 
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